New Structural Insights into Translational Miscoding.
The fidelity of translation depends strongly on the selection of the correct aminoacyl-tRNA that is complementary to the mRNA codon present in the ribosomal decoding center. The ribosome occasionally makes mistakes by selecting the wrong substrate from the pool of aminoacyl-tRNAs. Here, we summarize recent structural advances that may help to clarify the origin of missense errors that occur during decoding. These developments suggest that discrimination between tRNAs is based primarily on steric complementarity and shape acceptance rather than on the number of hydrogen bonds between the molding of the decoding center and the codon-anticodon duplex. They strengthen the hypothesis that spatial mimicry, due either to base tautomerism or ionization, drives infidelity in ribosomal translation.